Chemical preparation, X-ray single-crystal, thermal behavior, and IR spectroscopy investigations are given for a new organic cation dihydrogenomonophosphate (C7H9N2O)H2PO4 (denoted ABHP) in the solid state. This compound crystallizes in the monoclinic space group P21/n. The unit cell dimensions are: a = 11.011(5) Å, b = 5.861(1) Å, c = 15.944(4) Å and β = 100.81(5) with V = 1010.7(6) Å 3 and Z = 4. The structure has been solved using direct method and refined to a reliability R factor of 0.048. The atomic arrangement can be described as inorganic clusters [H4P2O8] 2− anions between which are located the organic dimmers (C14H18N4O2) 2+ through multiple hydrogen bonds (Figure 1) .
Introduction
Among the various categories of phosphates, monophosphates are the most numerous not only because they are the first to be investigated, but also because they are the most stable and they have a technological interest in several areas, such as magnetism, electricity, optics and the biomaterials research. The acidic monophosphate − exhibit a characteristic geometry to build infinite network via hydrogen bonds with various geometries: chains [1] [2], ribbons [3] , two-dimensional networks [4] [5] and three-dimensional networks [6] . These entities can be associated to organic molecules to produce compounds having a particular interest in some application areas. As a contribution to the study of this monophosphate family, this compound was synthesized within a systematic search on new materials resulting from the association of organic and inorganic entities, which could be of particular interest in non-linear optics [7] . These compounds have also a great interest due to their biological and pharmacological activity as anti-tumor and inhibition of the activity of cholesterol. In addition, it has many applications in the field of agriculture [8] . We report in this work the chemical preparation and the structural investigation of a new organic phosphate (C 7 H 9 N 2 O)H 2 PO 4 . The characterization by differential thermal analysis (TG-DTA) and IR spectroscopy is also reported.
Experiment

Chemical Preparation
Crystals of ABHP are easily prepared by slow evaporation at room temperature of an aqueous solution of orthophosphoric acid (85 wt.% H 3 PO 4 ) and the organic molecule: 2-Aminobenzamide (C 7 H 8 N 2 O); in the molar ratio 1:1. Schematically the synthesis reaction is:
when the most of the solution is evaporated, prismatic crystals appears deep down the vessels. The crystals are stable under normal conditions of temperature and humidity.
Investigation
The title compound has been studied by various physico-chemical methods: X-ray diffraction, Infrared spectroscopy and Thermal analysis.
X-Ray Structure Determination
The intensity data collection was performed using a CAD4 Enraf-Nonius diffractometer and monochromated Mo Kα radiation. The strategy used for the structure determination and its final results are gathered in Table 1 .
For the crystal of the title compound, 90 frames were recorded, each being of 2˚ in ϕ and 120 s duration. Each frame is doubled to eliminate the uncertain electronic impulses. The first 10 frames were used for indexing reflections using the DENZO package and refined to obtain final cell parameters [9] . Preliminary photographs indicated monoclinic symmetry and systematically absent reflections showed the space group to be P2 1 /n. The structure was solved with a direct method, from the SHELXS-97 programs, which permitted the location of the Data reductions programs Denzo [9] Computer programs SHELX-97 [10] Refined parameters 175
Goodness of fit on F PO 4 groups. The remaining non-hydrogen atoms were located by the successive difference Fourier maps using the SHELXL-97 programs [10] . In the final least-squares refinement of atomic parameters with isotropic thermal factors of the H atoms, R decreased to 4.8% (R w = 12,79%) for ABHP. The final atomic coordinates are given in Table 2 . Main geometrical features, bond distances and angles are reported in Table 3 .
Thermal Analysis
Setaram TG-DTA92 thermoanalyzer was used to perform thermal treatment on samples of ABHP. The TG-DTA thermograms were obtained with 15.20 mg. Samples were placed in an open platinum crucible and heated in air with 3˚C/min heating rate; an empty crucible was used as reference. . Thin, transparent pellet was made by compacting an intimate mixture obtained by shaking 2 mg of the samples in 100 mg of KBr.
Results and Discussion
ABHP Structure Description
A view of the structure projected along the b direction (Figure 2 ) shows that The 2 4 H PO − inorganic entities have a layered organisation parallel to (a, c) plane, with an interplane period of c/2 = 7.972 Å. The organic cations are trapped in the interlayer spacing, and neutralize the negative charge of the inorganic layers. The asymmetric unit of the crystal structure consists of one phosphate anion and one organic cation.
Within the inorganic layer (Figure 3) . The P-P distance between two 2 4 H PO − groups linked by four hydrogen bonds is 4.148 Å. The P-O distances range from 1.496(2) to 1.568(3) Å. These values are comparable to the reported data [11] - [14] . The longest P-O distances, 1.563 (3) The calculated average values of distortion indices corresponding to the different angles and distances in the PO 4 tetrahedral [DI(OPO) = 0.019; DI(PO) = 0.021 and DI(OO) = 0.007], exhibit a pronounced distortion of the PO distances and OPO angles if compared to OO distances; so the phosphate group can be considered as a rigid regular arrangement of oxygen atoms, with the P atom displaced from their centroid [16] .
The interaction of the orthophosphoric acid with the organic molecule (C 7 H 8 N 2 O) leads to the protonation of nitrogen grafted on the benzene ring and the formation of the (C 7 H 9 N 2 O) + cation. With regards to the organic cations arrangement, the (C 7 H 9 N 2 O) + groups are organized in opposition by creating, thus, a local inversion centre. Note that each two cations are associated with a hydrogen bonds N2-H2N2•••O5 to form a dimmer located in planes z = (n + 1)/2. Interatomic distances and angles in these groups spread within the respective ranges: 1.234(4) -1.504(5) Å and 117.7(3) -121.7(3)˚ ( Table 3) .
Hydrogen bonding play a significant role in the linking the organic molecules with the anionic sheets made by H 2 PO 4 moieties. This interaction contributes to the cohesion of the structure. All the D (donor)-H•••A (acceptor) hydrogen bonds are listed in Table 4 ; the second type of hydrogen bonds connecting the inorganic clusters to organic dimmers. A three-dimensional frame work is then created.
Thermal Behavior
The two curves corresponding to differential thermal analysis (DTA) and thermogravimetric analysis (TGA) in open air are given in Figure 4 . The DTA curve shows an important endothermic melting peak at about 197˚C followed by a course of weak endothermic peaks in a wide temperature range [200˚C -400˚C]. The TGA curve shows an important weight loss corresponding to the progressive pyrolysis of the organic molecule in this temperature range. The stability of the investigated anhydrous (C 7 H 9 N 2 O)H 2 PO 4 below this melting temperature (197˚C) can be explained by the different strong bonds observed by the X-ray diffraction. 
IR Absorption Spectroscopy
The normal modes of vibration in an isolated PO 4 tetrahedron with an ideal T d symmetry have been widely studied [17] . The ν 1 (A 1 ) and ν 3 (F 2 ) symmetric and asymmetric stretching modes are observed in 1200 -900 cm −1 region, whereas the ν 2 (E) and ν 4 (F 2 ) symmetric and asymmetric bending modes are distinguished in the 600 -400 cm −1 domain [18] [19] . The group-theoretical analysis shows that the number of normal modes of PO 4 tetrahedron is given by the representation: Γ int = A 1 + E + 2F 2 . The localisation of two protons on two of the oxygen atoms reduces the ideal symmetry from T d to C 2v . The correlation of group to subgroup shows that these modes can be divided into 2A 1 + B 1 + B 2 stretching and 2A 1 + A 2 + B 1 + B 2 bending vibration in the C 2v symmetry of H 2 PO 4 group. However, in the crystal, The H 2 PO 4 tetrahedron has the lower local symmetry C 1 , and therefore anisotropic crystal fields may lift degeneracy and allow inactive modes to be active.
Infrared absorption spectrum (Figure 5 ) of the title compound shows vibration bands characteristic of (C 7 H 9 N 2 O) + cations and 2 4 H PO − anions. Its interpretation is made in terms of internal modes of two atomic groups, PO 2 and P(OH) 2 [21] .
The presence of a strong band at 1689 cm −1 is assigned to the stretching vibration modes of C=O groups. Abroad band extending from 3300 cm −1 to 1966 cm −1 is observed in the IR spectrum. This broad band must be due the symmetric and asymmetric stretching modes of NH 3 , NH 2 , CH and OH. The stretching and bending modes of 3 
NH
+ groups appears via the medium band at 3127 cm −1 and the strong band at 1554 cm −1 respectively. The presence of the strong band at 1619 cm −1 correspond to the stretching vibration modes of C=C groups.
Supplementary Material
Crystallographic data for the structural analysis have been deposited at the Cambridge Crystallographic Data Centre, CCDC No. 1419172. Copies of this information may be obtained free of charge from The Director, CCDC, 12 Union Road, Cambridge, CB2 IEZ, UK (fax: +44-1226-336033; e-mail: deposit@ccdc.cam).
